Objective: The purpose of this study was to evaluate the symmetry in lip and vermillion height after using the double unilimb Z-plasty method for whistler deformity repair. Design: This is a retrospective audit of 1 surgeon's outcome of 52 consecutive performed whistler deformity repairs. Setting: Data from the Outreach Surgical Center Program, Lima, Peru, were used. Patients: Since 2009, 52 adult patients with lip deformity related to unsatisfactory unilateral cleft lip repair were operated on using the double unilimb Z-plasty. All these patients met the study criterion of having anthropometric measurements performed at least 1 year postoperatively. Main Outcome Measures: Data collection of lip and vermilion height was performed at the right and left side of the lip, immediately before the surgery (preoperatory) and at least 1 year postoperatively. The lip measurements were obtained using calipers. Analysis: The matched pair t test analyses were performed when the assumptions required were met. When the normality assumption was not met, the Wilcoxon signed rank test, a nonparametric test, was used to assess the statistical significance of differences between the cleft side and the noncleft side. Results: The study found no statistically significant differences between the right and left side in lip height (P = 0.51) and vermilion height (P = 0.57) after lip repair using the double unilimb Z-plasty technique measured at least 1 year postoperatively. Conclusions: The findings suggest that the double unilimb Z-plasty technique is a good alternative to address the whistler deformity related to the unilateral cleft lip primary repair. This is a simple method, easy to perform by surgeons, for whistler deformity management in unilateral cleft lip patients.
BACKGROUND
Secondary deformities are common in patients with repaired cleft lip, and revision lip surgery is frequently necessary. Cohen 1 has reported an average of 1.13 lip revisions on unilateral cleft lip patients. The whistler deformity is the most common cleft lip secondary deformity 2 ( Fig. 1 ). The problems are so widely varied that the choice of an appropriate technique to correct them is challenging. In addition, the variable of tissue growth may distort the final surgical result. A short lip may results from straight line closure techniques or from inadequate rotation and advancement techniques or adequate rotation advancement technique used in unilateral cleft lip with short lateral segment. 3 A dehiscence, scar disorder, or failure to approximate the lower portion of the orbicularis oris muscle during primary repair may also cause the whistler deformity.
Many surgical techniques have been described before to address these secondary deformities. These methods may be selected in relation to the severity of the deformity. For significant deformities, an Abbe f lap (to recruit additional lip tissue) or lip reoperation is necessary. For mild to moderate deformities, many options may be used with good results. These include local f laps, Z-plasties, tongue grafts, and fillers. 2 Local tissue rearrangement with various techniques including free grafts, 4Y6 cross lip f laps (Kawamoto), 7 or pendulum f laps (Kapetansky) 8 can be used as alternatives with relatively good outcomes.
The double unilimb Z-plasty method described by Mulliken 9 for primary microform cleft lip repair is an operative correction which includes a double-limb Z-plasty at the vermilion-cutaneous and vermilion-mucosal junctions. We use this method for whistler deformity repair in unilateral cleft lip patients with good results.
PATIENTS AND METHODS
This is an analytic retrospective study. The method of repair was documented and the results were assessed by performing physical examination. The anthropometric measurements were obtained using calipers at least 1 year after the lip surgery. Since 2009, 52 adult patients with repaired unilateral cleft lip and whistler deformity were operated on using the double-limb Z-plasty technique, in Los Andes Clinic in Lima, Peru, and anthropometrics measurements were made. We use this technique in patients with mild and moderate secondary deformities. We have excluded all the patients with scar disorders (mainly hypertrophic scars).
Statistical Analysis
The matched pair t test analyses were performed when the assumptions required were met. When the normality assumption was not met, the Wilcoxon signed rank test, a nonparametric test, was used to assess the statistical significance of differences between the cleft side and the noncleft side. P G 0.05 and confidence level of 95%. Data were analyzed with the Stata 11.0 software.
Protocol
This is based on the following descriptions. Mild deformity designates the degree of tissue deficiency on each side as follows: the difference between the right side and left side vertical height is less than 3 mm. The double unilimb Z-plasty technique is used to repair this type. In moderate deformity, the difference between the right side and left side vertical height is between 3 and 6 mm. In severe deformity, the difference between the right side and left side vertical height is greater than 6 mm. These deformities require complete redo of the lip repair. This description is related to the lip morphology; however, additional estimation of vermillion deficiency should be considered in surgical plan (Table 1) .
Surgical Technique

Markings
Medial Lip
The Cupid's bow is marked (points 1, 2, and 3) at the vermilion-cutaneous junction. The rotation of the Cupid's bow helps us to estimate the deficiency of tissue in the medial lip segment. The degree of deficiency is equal to the difference between distances 2Y2 ¶ and 3Y3 ¶. Three points are marked at the red line (vermilion mucosal junction): 2µ, 1µ, and 3µ.
Point A. This is the noncleft subalare point and it is marked at the most inferior point on the curve of the alar lip junction.
Point C. Oral commissure on the noncleft side (Figs. 2 and 3).
Lateral Lip Point 4. This is positioned along the vermilion cutaneous junction, just where the cutaneous roll ends at the scar level.
Point 4 ¶. This is marked at the intersection of the subalare crease and vertical scar.
Point 4µ. Located on the red line below point 4. Points 3 ¶ and 4 ¶ may be located at the same place, however, they can be in different positions.
Point W. Located above point 4. The distance is equal to the difference between lines 2Y2 ¶ and 3Y3 ¶.
Point Z. Located medially to the point W. The distance is equal to the distance X-3.
Point R. Located below point 4. The distance is equal to line 3Y3µ.
Point S. Located above the red line and the distance from point R is equal to the difference between lines 2Y2µ and 3Y3µ. Point T. Located on the oral mucosa in a distance from point S similar to line S-4 ¶.
Point U. Located medially to point R and S. The distance is equal to line Y-3µ.
Point X. Located above the white roll. The distance from point 3 is equal to the difference between lines 2Y2 ¶ and 3Y3 ¶. Point Y. Located over the red roll. The distance from point 3µ is equal to the difference between lines 2Y2µ and 3Y3µ.
Point B. This is the cleft subalare point. It is marked at the most inferior point on the curve of the alar lip junction.
Point D. Oral commissure on the cleft side.
Measurements
Measurements are taken from the height of the philtral columns at the lip columellar crease to the points marked at the peaks of the Cupid's bow. Distance 2Y2 ¶ represents the lip height on the noncleft side. Distance 3Y3 ¶ represents the lip height on the medial cleft side. Distance 4Y4 ¶ represents the lip height on the lateral cleft side. Distances 3Y3 ¶ and 4Y4 ¶ could be the same, however, they are frequently different. These distances are measured with the lip at rest and it is used to determine the amount of lengthening necessary on the cleft side. The difference between lines 2Y2 ¶ and 3Y3 ¶ represents the amount of necessary rotation (and the amount of tissue deficiency) of the medial cleft side. The difference between lines 2Y2 ¶ and 4Y4 ¶ represents the amount of necessary lengthening of the lateral cleft side. The noncleft side lip transverse length (2-C) should be equal to the cleft side lip transverse length (4-D).
Distance 4-D must be preserved after lip repair using this technique (Figs. 2 and 3 ).
Rotational Incision and Advancement Flap Lines
Medial Segment
The medial lip rotational incision starts 1 mm above point 3 and finishes at point X (located over the midline of the lip). The medial vermillion rotational incision starts at point 3µ, follows the red line, and finishes at point Y (located over the midline of the lip). The rotation of the medial segment is not complete without the release of muscle. The orbicularis oris muscle release is performed from the borders of the scar lip through the lip incision (Figs. 2 and 3) .
Lateral Segment
The upper advancement f lap design starts 1 mm above point 4 and continues upward until point Z. Normal skin is incorporated in this f lap. The distance from point 4 (1 mm above) to Z should be equal to the distance from point 3 (1 mm above) to X. Point W is located at the same distance as the difference between 2Y2 ¶ and 3Y3 ¶ from point 4. Now the upper triangular advancement f lap [4 (1 mm above) j Z j W] is completed. Distance 4-W represents the amount of tissue deficiency in medial segment. Distance 2Y2 ¶ should be the same as 4 (1 mm above) j W j 4 ¶. The lower advancement f lap design starts in a point at the same distance as 3Y3µ from point 4 (named as point R) and continues downward until point U. Distance 4-R should be equal to distance 3Y3µ. This is the vermillion advancement f lap. Distance R to U should be equal to distance 3µ to Y. Point S is located at the same distance as the difference between 2Y2µ and 3Y3µ from point 4. This point could be located at the same place as point 4µ. Now the lower triangular advancement f lap (R j U j S) is completed. Normal vermillion skin is included in this f lap. Finally, point T is located at the same distance as W-4 ¶ over the oral mucosa. The final formula is as follows:
Surgery
Medial Segment
Each numbered point is tattooed with methylene blue and a 25-gauge needle. Infraorbital nerve blocks are performed with 2% lidocaine with epinephrine 1:200,000 using a maximum of 0.5 mL/kg. Incisions are made after the markings using a number 15 blade. The medial lip incision starts at point 3 and follows the line between 3 ¶ and 3 and X. This incision is made through the skin and subcutaneous tissue. Then, the medial lip segment incision is completed on the vermilion following the line between 3 and 3µ and Y. Scissors dissection frees the orbicularis oris muscle from the overlying skin, vermilion, and oral mucosa. After this, an appropriate downward rotation of the Cupid's bow is completed (Fig. 4) .
Lateral Segment
Marked points number 4 to Z and W are designed using a surgical marking pen. Lateral lip segment incisions are made and completed with scissors. This incision starts at point 4 (1 mm above) and follow the line to point Z and finally W. This incision continues upward from point W until point 4 ¶ (Fig. 4) . The lateral lip segment incision is completed on the vermilion following the line between points 4µ, R, U, and S.
Closure
Mucosa and the entire orbicularis oris muscle repair is performed using absorbable sutures 5-0 in a border-to-border approximation. There must be a very careful approximation between points 3 and 4 and X and Z using a corner stitch for lip repair. For vermillion repair, a careful approximation between points 3 and 4 and U and Y using a corner stitch is necessary. A few dermal interrupted sutures are placed between the medial and lateral borders.
RESULTS
Since 2009, all the patients were managed under the Outreach Surgical Center Program Lima Protocol (Table 1 ) and operated on under local anesthesia. The double unilimb Z-plasty method was evaluated in 52 cases. The mean age at time of surgery was 27.36 years (range, 18Y53 years). The number of males was 35 (67.38%) and females 17 (32.62%). The male-to-female ratio was approximately 2:1. We found no statistically significant difference in cleft side versus noncleft side lip height (P = 0.51) and vermilion height (P = 0.57), using this technique as evaluated at 1 year or more postoperatively (Tables 2 and 3) (Figs. 5Y10) .
DISCUSSION
Reconstruction of secondary cleft lip deformities continues to be a challenge in plastic surgery. Secondary deformities of the cleft lip are common, complex, and widely varied. The variables of tissue growth, inherent tissue deficiencies, scar contractures, and the unrepaired skeleton distort the primary surgical result. The whistler deformity is characterized by short lip height at the peak of the cleft side Cupid's bow. It is mainly due to errors of planning, surgical technique deficiencies, or bad surgical performance of the surgeon. We recommend the use of lower small triangle from the lateral segment during the initial repair as Nakajima 10 described to prevent the scar retraction of the lip. A myriad of approaches have been used to correct this problems. Residual lip deformities might vary significantly from minor deformities that require limited procedures for correction (like the technique proposed here) to major asymmetries (severe in our protocol) that require complete redo of the lip repair. It is important to prioritize treatment minimizing surgical incisions and number of necessary interventions.
Common deformities are seen in the mucocutaneous junction that results from poor alignment of the white roll during primary lip repair. It can be repaired using a small Z-plasty to allow for interposition of vermillion and a skin f lap and can result in realignment of the mucocutaneous line. The Z-plasty is a common procedure used in plastic surgery and may be an alternative for symmetric deformities. The main advantage of this method is the preservation of lip tissues. Because secondary cleft lip deformities are mostly asymmetric (the height of noncleft and cleft side are different), an asymmetric Z-plasty is usually necessary. The double unilimb Z-plasty is an asymmetric Z-plasty and may be used to correct the whistler deformity. This is a limited and minimal incision technique and allows good aesthetic and functional surgical outcomes (Tables 2 and 3) (Figs. 5Y10) . Nose revision may be necessary for those cases.
The same procedure has been published before by Mulliken 9 for microform unilateral cleft lip primary repair. A natural result can be achieved using this limited incision and avoids a reoperation with extended incisions. The whistler deformity can also be repaired using an elliptical or rhomboid (diamond-shaped) excision of the scar and accurate reapproximation of the white line of the lip. However, this method does not preserve lip tissues and the upper lip loses the symmetry and balance. A quadrilateral f lap technique has been published which can also be used to correct this deformity.
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The double-limb Z-plasty technique is indicated for mild and some moderate vertical height deficiency of the repaired unilateral cleft lips (difference less than 3 mm between cleft and noncleft side). We use the method for moderate cases with preservation of the lateral segment tissues. This is the first developed anthropometric study to study the whistler deformity repair using the double unilimb Z-plasty. Timing for these procedures may affect the outcome and should be taken into consideration. The ideal time is 6 months after orthognatic surgery (if it is indicated). However, it could be scheduled earlier, when there is evidence of a negative psychological effect of the secondary deformity on the patient. The secondary cleft lip nose deformity is commonly associated with the whistler deformity and requires additional correction. We use alar base correction, orbicularis and nasal septum deviation repair, and vestibular elongation for nose repair in these cases.
CONCLUSIONS
The findings suggest that the double unilimb Z-plasty technique is a good alternative to address the whistler deformity related to the unilateral cleft lip primary repair. This is a simple method, easy to perform by surgeons, for whistler deformity management in unilateral cleft lip patients. Our anthropometric study confirms the efficacy of the technique to correct this common deformity with minimal incisions and preservation of lip tissues.
